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menacing as to resemble the old Caputo. All of them were 
roaring, and emitting white fumes. 

The fumaroles of the outer rim, including Caputo , were very 
active. These latter worked continuously, whilst the new one 
on the inner edge would stop and start afresh—a phenomenon I 
have occasionally seen at Vesuvius, in fumaroles which are in 
direct communication with the lava. The intermittence, then, 
seems to be due to the surging up of the lava so as to block from 
time to time the lower inlet, or to be in other cases dependent 
upon the bursting of the great vapour bubbles as they rise in 
the viscous paste. 

If this is really the termination of the eruption, we have gained 
some considerable advance in the interpretation of the eruptive 
phenomena of a highly acid magma, which is of such feeble 
character as to be incapable on the one hand of producing a 
typical pumice, and on the other of giving rise to an outflow of 
lava. As before stated, differences of opinion will probably be 
raised as to the nature of the essential eject amenta, and I have 
little doubt that it will be dubbed as being more basic than it 
really is in consequence of the presence of impurities of olivine, 
augite, &c. It may be wise, therefore, that the reasons that lead 
me to conclude its acid nature should be given. First and fore¬ 
most, we have the intense viscosity indicated by the long inter¬ 
vals of the explosions and the bn ad-crust structure in the eject a- 
menta. Secondly, these bread- crust bombs I have only met 
with in the ejectaraenta accompanying either rhyolitic or 
trachytic glassy eruption, such as the obsidians of Rocche Rosse, 
Forgia Vecchia in Lipari, and Monte Rotaro in Ischia. In 
the former locality we have a beautiful illustration of the forma¬ 
tion of these bombs outside the crater. Towards the end of 
the Rocche Rosse explosive stage, during which the great crater 
was drilled and the white pumice erupted, a large mass of ob¬ 
sidian was hurled up, and fell on the crater edge at Monte 
Pelato. In consequence of the sudden shock on reaching the 
ground, the semi-plastic mass cracked, and each fragment, 
relieved from the surrounding pressure, expanded into a small 
bread-crust bomb . 

In the third place, the glass of these Vulcano bombs is ex¬ 
ceedingly light and transparent, and indicates anything rather 
than an abundance of any basic iron silicate. 

On looking back through the records of fairly well described 
eruptions, I cannot resist the impression that the duration of an 
eruption, other proportions being maintained, is in direct ratio 
to the basicity of the magma which in fact brings about such a 
result in consequence of the higher viscosity as the proportion 
of Si 0 2 increases. Of course more or less advanced crystalliza¬ 
tion will also have an influence, as well as the relative higher or 
lower temperature, in eruptions of pure glass, beside the greater 
or less abundance of dissolved water. 

The appearance of so many new fumaroles which we did not 
see six months ago all indicates that Vulcano tends (provided 
there are no more active signs) to pass into a solfataric stage 
such as is its usual state. 

In fine, I must thank Mr. L. Sambon, for so kindly observing 
carefully the phenomena at Vulcano and transmitting to me his 
notes, and also Mr. J. P. Iddings for information on the same 
subject. H. J. Johnston-Lavis. 

Naples, April 18. 

Panmixia. 

I AM glad to observe that his private correspondence has led 
Prof. Lankester to regard the doctrine of “panmixia,” or 
“cessation of selection,” in a much more favourable light than 
heretofore. 

The form in which I stated this doctrine in 1874, and again 
in the present correspondence, is the form in which it has like¬ 
wise been slated by Mr. Galton in 1875, by Prof. Weismann in 
several of his essays during the past decade, and by Mr. Poulton 
in his recent lectures. But, speaking for myself, I can see no 
objection to the form in which it is now presented by Prof. 
Lankester. For it seems to me immaterial whether we say -that 
panmixia leads to a degeneration of size, shape, or structure, 
because the previously sustaining power of selection has been 
withdrawn ; or whether we proceed to say that the reason why 
selection has a sustaining power is because, so long as it con¬ 
tinues operative, its operation consists in eliminating variations 
below the standard of full efficiency. But although it appears to 
me that the latter point goes without saying, if its expression 
changes the whole aspect of the case in the view of Prof. 

NO. IO73, VOL. 42] 


Lankester, I can only regret that I did not express it in the first 
instance. I did not, however, understand that there was any 
question touching the fact of variations occurring below the 
standard of full efficiency, even as regards fully-developed organs 
of “well-established species.” Therefore my argument was 
directed to show that, upon the “ assumption ” of such variability, 
under cessation of selection the standard will not rise above the 
previous “selection-mean,” but always tend to fall below it, 
on account of reversion, &c. 

Obviously, however, if we disallow that selection has any 
sustaining power, the doctrine of degeneration as due to its 
cessation becomes “absurd.” Or, which is the same thing, if 
we “eliminate altogether” the “assumption” of congenital 
variations occurring below the standard of full efficiency (when 
once the parts in question have been completely developed by 
natural selection), and if we substitute a logically “ possible ” denial 
of such variations in respect of such parts by “assuming the 
ratio of birth-mean and selection-mean to be one of equality ”— 
then, indeed, “ the point of interest shifts.” But surely the 
burden of proof lies on the side of anyone who denies this 
variability to fully-evolved organs. Even in the case of “ well- 
established species ” it is “ improbable that there is identity 
between these two means ”—01% in other words, that when once 
an organ has been fully evolved by natural selection, it no longer 
requires to be maintained by natural selection. 

Again, “that some cases must occur in which the selection- 
mean-size is [actually] smaller than the birth-mean-size,” 
appears to me true only of cases in which selection has been 
reversed —as, for instance, in flightless insects of oceanic islands. 
In such cases natural selection is actively engaged in pulling 
down its previous work. If natural selection be then withdrawn 
altogether, the adult-mean-size will probably increase. For not 
only will there now be no reversal of selection, but cessation of 
the newer selection will enable atavism in some measure to re¬ 
establish the state of matters which previously existed under the 
older selection. Such, at any rate, are the only cases in which 
I can imagine even the abstract “possibility” of the cessation 
of selection leading to an increase in size. 

In short, the cessation of selection must always produce the op¬ 
posite results to those which were produced by the selection which 
has ceased—unless, of course, there be any cases in which there 
is an “ identity between the birth-mean and the selection-mean ” 
(i.e. an absence of specific mutability). But even as regards such 
cases, if they are “assumed” to occur, the assumption amounts 
to a begging of the question by supposing that the selection has 
already ceased, and ceased when the parts had reached the point 
of their maximum development—an assumption which requires 
to deny any further mutability in respect of such parts, and 
therefore seems to me well-nigh incredible. Nevertheless, I 
fully allow that the more “ well-established ”— i.e. the less vari¬ 
able —a species, the smaller will be the necessity for the main¬ 
taining power of selection, and hence the smaller effect will 
result from its withdrawal. This, indeed, we see to be the case 
even in our domesticated animals—the “inflexible” goose, for 
instance, having suffered less change at the hands of panmixia 
than any of our other farm-yard animals. 1 

1 Nearly all our other domesticated animals yield abundant proof of the 
potency of panmixia (witness the care with which “methodical selection ” is 
practised on the progeny of pedigree strains), and if we distrust the analogy 
between artificial and natural selection in this case, we seem to be rather 
aiming a bLw at the principal evidence of the whole Darwinian theory. But 
as panmixia must act more rapidly , and more completely , in the case of such 
newly-acquired products of heredity than it is likely to act in wild species, I 
agree that experiments ought to be tried upon the latter Moreover, I fully 
accept the distinction which Prof. Lankester has drawn in his letter of the 
1st inst. between “size” and “structure.” But I may remark that the 
effect of this distinction is not to indicate that panmixia will have no power 
to reduce size, while it is capable of entirely abolishing structure. What it 
does indicate is, that because there are greater potentialities of variation in 
the case of “ complex ” structures than in the case of mere “bulk,” the sus¬ 
taining power of natural selection is of correspondingly more importance : 
hence the cessation of selection will lead to the disintegration of structure 
more rapidly and more completely than it will to the reduction of bulk—as I 
have already pointed out elsewhere in relation to the eyeless peduncles of 
dark-cave Crustacea. Touching other minor punts, I may further remark 
that while in his earlier letters Prof. Lankester accepted Darwin’s view that 
parts are highly variable when selection is withdrawn, in his letter of May 1 
he says it is “incontrovertible” that the “only effect” of su h wit drawal 
must he to increase the number of individuals near the average mean— i.e. 
that panmixia both permits and prevents variability. Again, win regard to 
what he says about there being no proof that the economy of growth is 
absent in highly-fed domesticated animals, see Darwin, “ yariation/’.&c., 
vol. ii. pp. 345 46, where the best imaginable “proof” of this ficr is given. 
And with regard to his criticism on my use of the terms “essence” and 
“cause,” see Mill, “Logic,” vol. i- pp. 33 and 378 et se</. t where the popular 
abuse of both these terms is shown to be exactly that which J have avoided. 
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Upon the whole, however, we have ended by reaching a much 
more satisfactory state of agreement than seemed possible when 
we began. For Prof. Lankester now says he deems it “ certain 
that some cases must sometimes occur in which the selection- 
mean is larger than the birth-mean,” and that as regards such 
cases I have his “full concurrence in stating that the cessation 
of selection leads to dwindling.” And as he previously agreed 
that cessation of selection leads also to a loss of shape and disin¬ 
tegration of structure, the only question that remains between us 
is as to whether there are any cases in which completely developed 
organs cease to present variations of size below the standard of 
full efficiency, and therefore will remain unaffected by the with¬ 
drawal of the selection by which they were evolved. But this 
is a question which does not vitally affect the principle of pan¬ 
mixia ; and it only remains to add that I do fully “ reciprocate ” 
what he has said as to there being ££ no ill-feeling between us.” 

George J. Romanes. 


Photo-electric Impulsion Cells. 

Before publishing in detail the results of many experiments on 
the generation of electricity by the action of light falling on 
certain sensitive substances, I wish to make known a result 
which seems to be of a most remarkable character. 

In this communication I shall give merely enough information 
to enable a reader to understand the special result which I 
desire now to make known. 

The photo-electric cell which I employ consists of a small 
glass tube, represented in the figure, filled with an alcohol ; 
two metallic plates, P and Q, are immersed in the liquid ; each 


(perhaps an hour or so) in the dark, the disturbing E.M.F. of 
the cell would vanish, and there would be nothing to tell us 
that the cell remains insensitive ; but that it is really still in the 
insensitive state we find at once on again exposing it to light. 
Another gentle tap given to the clamp, or the stone table on 
which the whole apparatus rests, will restore the sensitive state ; 
and so on indefinitely, the sensitive and insensitive states 
following each other and being produced, in the case of many 
such cells, with great ease. 

These results I found a long time ago, and they have been 
seen by or communicated to several scientific friends. From 
the first, I maintained that the results are due to an alteration of 
the molecular state of the sensitive surface, or of the layer of 
contact of this surface with the liquid, and that in one arrange¬ 
ment of the molecules the light energy can be taken up 
electrically, while it cannot be so taken up in the other. In 
my first experiments the plates were tightly pinched to the 
platinum wires—not soldered, as soldering endangered the 
sensitive layer—and the obvious objection was made that 
“loose contacts” were unsatisfactory. I have several results, 
however, which dispose of this objection even in the case of very 
loose contacts ; but I may set the matter at rest by saying that 
I have been able to make soldered junctions, and with them to 
obtain the results. 

I now come to the special point which is the occasion of this 
communication. A few days ago I was investigating the effect 
of static charges communicated to the plates on the sensitive and 
insensitive states, and in the course of these experiments I found 
that if a Voss machine, not in any way connected with the cell 
or the electrometer, was worked in the room while the cell was 
in the insensitive state, the moment a spark 
passed between the poles of the Voss , the insen¬ 
sitive state was altered to the sensitive , whether 
the cell was connected with the electrometer or 
not. Finally, I found that the best method of 
showing the inductive effect of the spark is to 
connect an insulated wire, w, apparently of any 
length, to either pole (a in the figure) of the 
cell, and to place the poles, g , h , of the Voss 
near the wire (a distance of several feet will do 
with a spark about half an inch long). If g and 
h are two or three feet from any part of the 
wire w, a spark about one-eighth of an inch long 
suffices to change the cell from the insensitive 
to the sensitive state. 

The effect is not one on the electrometer, nor 
is it due to sound, and I have repeated the 
results with several cells many scores of times 
before people interested in them. At present I 
am endeavouring to produce by electro-magnetic 
induction the reverse change, viz. that from the 
sensitive to the insensitive state ; but, although 



plate is connected with a platinum wire which may either be 
soldered to the plate or passed through a small hole in the plate 
and pinched tightly to it j these wires pass through the ends of 
the glass tube and are sealed into it. The poles of the cell are 
a, B, and these are connected with the poles of a quadrant 
electrometer (Clifton’s form of Thomson’s). 

The plate p is sensitized by a peculiar process, the mere 
publication of the details of which would not enable a reader to 
make it successfully. The publication of the process is therefore 
reserved for a future occasion. The plate Q is quite clean—not 
sensitized to light. The cell is fixed vertically in a clamp (not 
represented in the figure). When the cell is of the “ impulsion ” 
kind, what happens is as follows. Daylight (represented by the 
arrow L) being allowed to fall on the sensitive plate P, the spot 
on the scale of the electrometer moves, and after a few seconds 
comes to rest, indicating an electromotive force varying with the 
intensity of the light, its amount for such diffused daylight as 
we have at present (May 10) at noon being between § a volt 
and | of a volt—which is, I submit, a surprisingly great 
magnitude. On the withdrawal of the light, the deflection falls, 
and there are means of rapidly getting rid of the deflection 
without injury to the cell. Either before or after this deflection 
caused by light ceases, let a slight tap (sometimes inaudible) be 
given to the base or clamp in which the cell rests, and then 
results a remarkable change in the cell. It is no longer sensitive to 
light. This insensitive state is indicated by a rapid return motion 
of the spot on the scale ; it is merely indicated by this motion, 
there being no necessary connection between this motion and 
the insensitive state, for if the cell were now left for some time 


such must apparently be possible, I have not yet succeeded. 

The sudden alteration of the insensitive to the sensitive state 
is produced in a most marked manner by the spark of a Hertz 
oscillator at as great a distance as the laboratory room in which 
I work allows. This distance is usually only about eight or 
ten feet, but I observed the change effected occasionally when 
the oscillator was at a distance of some thirty feet or more. In 
this latter case, however, the action was interfered with by the 
unavoidable presence of wires along the walls, &c., intervening 
between the Hertz and my impulsion cell. 

If the cause to which I have assigned the change from the 
photo-electrically insensitive to the photo-eleetrically sensitive 
state of the cell is the true one, it is impossible to avoid the 
speculation that impulsion results of this kind may be very 
common in the economy of Nature ; and that the mode in which 
solar energy is taken up by plants may be affected, and even 
altered in kind, by sudden electro-magnetic disturbances. The 
effect of a Hertz oscillation is, indeed, not confined to an 
alteration of a plate from the insensitive to the sensitive state ; 
for I have cells in which if the sensitive plate is, on exposure 
to light, electrically negative to the back plate, a Hertz oscillator 
at a distance will reverse the relation when the plate is again 
exposed to light. George M. Minchin. 

Royal Indian Engineering College, Cooper’s Hill, 

May 10. 

P.S.—While the above communication was going through the 
press, I made an experiment which renders it almost certain that 
in the impulsion cells the results are due to the formation of some 
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